Silicone polymer although have some exceptional superior properties have limitations when it is exposed to harsh chemicals. Poly Ether Ketone (PEK), a high-performance polymer is well known for its resistance towards acid, alkali and many solvents. PEK exhibits good environmental protection with better thermal stability. In the present study, the coatings were prepared using varying ratios of silicone and Poly Ether Ketone (PEK) to study the effect of concentration of PEK on mechanical, chemical, thermal and performance properties. The clear coatings of Silicone/PEK cured films were characterized for TGA, FTIR and evaluated for thermal resistance, corrosion resistance, resistance to 10% acid, alkali, sodium chloride, detergent solution and humidity resistance. The coating films were found to be stable up to 450 °C as indicated by TGA analysis. It is seen that the performance of silicone / PEK coating films increases with increasing concentration of PEK.
Introduction
The term Silicone (R2SiO) was invented by Fredrick Kipping [1] . From 1940s, the Silicone polymers have been tried and blended with various types of organic polymers [2] . The typical example is development of alkoxy-silanol functional resins as weather resistant coatings developed in 1950 [3] . The properties such as gloss retention, chalking resistance or weather resistance of organic coatings can be significantly increased with small addition of silicone or through silicone modification [4] . The backbone structure of silicone resin contains Si-O bonds as shown in figure 1 , which have very high stability due to very high bond breaking strength of about 445 KJ/mol. As compared to simple alkyds, silicone modified alkyd resins can be successfully used for higher degree of baking/heat resistance [5] . Aluminium pigmented silicon coating can be used as heat resistant coating where coated surfaces require exposure of more than 300 °C temperature [6] .
The silicone-polyester resin composition system in various composition ratios can also be formulated to work up to 400 °C and as corrosion resistant coating. The system was tested for 30 days immersion in 3% NaCl solution [7] [8] . The more cost effective corrosion resistant coating based on silicone acrylic polymer with up to 30% Silicone loading was developed & tested at 250 °C [9] . Similarly, mechanical, chemical and temperature resistance of epoxy resin can be improved when epoxy is cold blended with siliconized acrylate [10] . Siliconeepoxy coatings containing siloxane modified poly acrylate can be prepared to impart hydrophobicity and anticorrosion property in coatings [11] . Poly siloxane modified epoxy resin can be effectively used for good thermal stability, [12] [13] . Despite of its vast application scope, the limitation exists is that Si-O bond has around 50% ionic character and therefore it is prone to undergo hydrolysis very easily in the presence of acid or base [14] . This limitation could be overcome by addition of thermoplastic materials into this thermoset silicone matrix. Thermoplastics with presence of aromatic groups would be desirable. Some of examples are polyether ether ketone (PEEK), polyether sulphone (PES), poly phenylene sulphide and polyether imide (PEI) [15] . Among the available thermoplastic aromatic materials, polyether ketone (PEK) can be prepared by nucleophilic reaction of dihaloaromatic ketones with aromatic bisphenols using various solvents [16] . This poly ether ketone is well known for its resistance to aqueous acids, alkalis and organic solvents [17] . Also it provides excellent mechanical resistance, superior environmental protection and high thermal stability and was reported for devising high performance composites [18] . In addition, the presence of ethylene oxide in siliconepolyether copolymer results in easy water miscibility [19] . Figure 2 represents the basic backbone structure of Poly Ether Ketone (PEK). In the current work, we have blended silicone resin with thermoplastic PEK to increase the overall chemical and corrosion resistance of the coating while maintaining the other performance properties of the coating system compared to the considered industry standard.
Experimental Work

Materials
PEK powder from PEK dispersion (G Coat 500 from Gharada Chemicals) was filtered and dried in oven at 150 °C for 1 hour. Liquid silicon resin (NVM 50%) was procured under tradename 808-Dow Corning from Dow Chemicals, India and used as it is. Surface active agent K-1540 was procured from K-tech additives, India. Adhesion promoter, flow and levelling agent was obtained from BYK additives under the tradename GLYMO and BYK-420 respectively. HCL, NaCl, NaOH were procured from SDFCL, India and were used as it is.
Methods
Coating Formulation
Varying proportion of silicone-PEK were prepared in the ratios of 9:1, 8:2, 7:3 and 6:4 on weight basis and were named as SP91, SP82, SP73 and SP64 respectively for ease of understanding. Their respective compositions were shown in the table 1. The preparation was carried out by addition of K-1540, GLYMO and BYK-420 into the liquid silicone resin and was stirred to attain a homogeneous solution. Then slow addition of PEK powder into the solution was carried out over the period of 20min and stirring was carried out for further 20min to attain uniform dispersion. The coating with no PEK material is considered to be the industrial standard through this study. 
Characterization
FTIR analysis of the cured films were carried out using Alpha model FTIR from Bruker, USA. Thermo-gravimetric analysis (TGA) was carried out using Pyris 1from Perkin Elmer India Pvt Ltd. The heating rate of 10 °C /minute and nitrogen purging rate of 20ml/min was maintained during evaluation of all samples under test. The dry film thickness was measured using Model S instrument from Elcometer (ASTM D-1005-95). Gloss was evaluated using Gloss-ometer of Gardner make (ASTM D 523-14). The hardness of the films (ASTM D3363) were evaluated using Staedtler make hardness pencils. Motorized scratch hardness tester was used for evaluating scratch resistance (ASTM D-7027-13). The adhesion was analyzed using cross-cut peel off adhesion method with 3M adhesion tape. Impact test was carried upto 100 cm drop down impact tester with dead weight of 1.8kg (ASTM 2794-93). The humidity resistance of the films was carried up to 500h and were analyzed using ASTM 2247-02. The salt spray tests to evaluate corrosion resistance was carried out as per ASTM B117 using COFOMEGRA make instrument for 500h. Chemical resistance of the coated metal panels were measured by sealing the edges with wax and half immersion of panels in 10 percent aqueous solutions of HCl, NaOH, NaCl and Detergent solution separately at room temperature. The panels were removed for examination after every 24 hours from the start of the test till 500 hours duration. After 500 hours they were tested for loss of adhesion, blistering, popping or any other deterioration of the film. Furthermore, quenching test of the films were carried out by heating the panels to 250 °C for 30 min and were immersed in water at room temperature to check the adhesion of the films. Heat stability test was carried out by heating panels to 250 °C for 500 hours and checked for any visual defects.
Results and Discussion
FTIR Analysis of Prepared Silicone: PEK Combinations
FTIR spectra of Silicone, PEK and Silicone-PEK films were recorded as shown in figure 3.
Figure 3: Overlay FTIR plot of Silicone/PEK Blend
The bands at 1250 cm -1 and 1650 cm -1 indicate the presence of ether (C-O) linkages and carbonyl (C=O) linkages from polyether ketone. The strong intense peak at 1000 cm -1 indicate the stretching frequency of Si-O bonds from silicone resin. Also the absence of peaks at 3200 cm -1 and 3400 cm -1 indicate the absence of hydroxyl groups in the sample. Apart from this, the peaks at the bands in the region 770 to 710 cm -1 indicate the strong presence of aromatic C-H groups from phenyl structures. The medium/weak peaks in the range between 1400 cm -1 -1500 cm -1 indicate the C=C stretching frequency of the aromatic rings. From IR spectra it can be inferred that there is no chemical reaction between both the polymeric phases as the characteristic peaks of both the phases remain unchanged indicating that there is only formation of inter penetrating network.
TGA Analysis
The cured film of Silicone, PEK, and cured films of Silicone: PEK composition for SP91, SP82, SP73 and SP64 were tested for their thermal stability by thermo gravimetric analysis (TGA) and the TGA curves are shown in figure 4 . The onset and offset points from the curves are tabulated in table 2. From Table 2 , it can be inferred that with addition of 20% PEK with silicone the onset of degradation is delayed and starts at 489 °C. The inter penetrating structure ISSN: 2456-4834 Available online at Journals.aijr.in
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of PEK and silicone containing 20% PEK allows the blend to attain the highest peak temperature of 623.62 °C.
Figure 4: TGA Plot of Silicone / PEK Blend
This analysis indicates that all films have good thermal stability with SP 82 having overall best thermal stability. The result obtained could be attributed to the fact that backbone structure of Silicone polymer contains inorganic Si-O linkages and requires higher energy to break this bond. Heat Stability Pass Pass Pass Pass Pass Pass
Physicochemical Testing of Silicone-PEK Composition
The coating performance of silicone, PEK and Silicone-PEK films were evaluated and results were tabulated in table 3. As the PEK quantity was found to increase the mechanical performance of the films were found to increase. This might be due to the excellent compatibility of material with each other. In addition, even the corrosion performance of the film increased with higher PEK content due to the presence of stable aromatic and ether linkages. The corrosion test results were displayed in figure 5. Even after 500 hours of panel exposure to 250 °C in heat stability test, no abnormality was found in any of the mechanical performance properties of the films before and after testing. The results of chemical resistance testing of the coated films were given by the figure 6. It is evident from the figure 6 that with increase in PEK content increases the chemical resistance of the films irrespective of acid, alkali, salt and detergent solution. This is due to the inherent chemical resistance characteristics of PEK.
Overall the composition of SP64 was found to be superior in mechanical, corrosion and chemical resistance of the films comparatively.
Conclusions
PEK was added into silicone matrix in varying proportions from 10% to 40% to enhance the chemical performance of the silicone coatings ISSN: 2456-4834 Available online at Journals.aijr.in
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without compromise in mechanical and other performance properties. FTIR analysis indicated the characteristic carbonyl, ether and Si-O linkages present in the films indicating no occurrence of any chemical reaction during curing. TGA studies indicated the decrease in thermal stability with increase in PEK content although the extent of decrement is slight which is well in agreement that increasing organic content reduces the thermal stability. The mechanical performance characteristics of the films were excellent in comparison to the standard which indicates the good compatibility between PEK and silicone resin. Furthermore, chemical resistance of the films significantly increased with increasing PEK content. In addition, the films were also found to be corrosion and humidity resistance with excellent thermal stability.
